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SYSTEM AND METHOD FOR PARAMETRIC
DISPLAY OF MODULAR AESTHETIC
DESIGNS

BACKGROUND OF THE INVENTION

1. Field of Invention

This invention relates generally to parametric design soft-
ware, and more particularly to systems and methods provid-
ing a human computer user interface for aesthetic design of a
modular assembly.

2. Status of Prior Art

On festive occasions, such as an engagement, wedding,
Bar Mitzvah, confirmation or birthday party, it 1s oiten the
practice to adorn each table where the guests gather with a
centerpiece in the form of a vase or bowl containing a bouquet
of cut tlowers. The flowers are normally distributed to only a
single guest because of iherent transport limitations, e.g.,
that cut flowers require a vase with water. Distribution 1s
turther limited 1n that there 1s but one centerpiece typically
provided per table, and also because the beauty of tflowers 1s
enhanced by their arrangement into a bouquet. Thus, 1f a host

desires that each guest recerve a party favor, a separate gift
must be provided.

When the festive occasion 1s a birthday party for a child and
many other guests are children, the tables are usually laden
with candy. At the conclusion of the party, each person in
attendance 1s given a small bag of candy as a parting gift,
especially since children typically attach little value to tlow-
ers. Thus, 1n this case, flowers are mappropriate as a party
tavor, although they might still be provided as a centerpiece.

See, U.S. Pat. No. 5,683,762, expressly incorporated
herein by reference.

One 1ssue presented by such centerpiece designs described
in the above patent 1s that there are a large number of degrees
of freedom 1n the design. For example, a typical centerpiece
has a base, 10 extending elements, each element having a
candy-filled tube, an encircling spiral ribbon, a pom-pom, and
a set of apical ribbons. Each element may have a different set
of design parameters (e.g., colors), for the candy layers, pom-
pom, encircling ribbon, and apical ribbons. The theoretical
number of possibilities 1s 1n excess of billions. Given the large

number of possibilities, 1t 1s difficult to envision the aesthetic
elfect of the color combinations without a suitable tool.

SUMMARY OF INVENTION

The present invention provides a software system which 1s
usable for parametric display of modular aesthetic designs.

A preferred embodiment of the system comprises a client
and a server. The client provides a user iput for making
selections of the design parameters, and a display for present-
ing a visual depiction of the resulting design. The server
receives codes from the client, representing the parametric
selections, and returns one or more files which together rep-
resent the aesthetic representation of the design.

The system 1s preferably interactive, that 1s, a user enters
one parameter at a time, and the display updates 1n depen-
dence thereon. Preferably, the display 1s a composite of a
plurality of 1mage component files, for example within a
Macromedia Flash Player environment, such that a parameter
change need only require updating of a portion of the files.

Advantageously, the image component files are pre-ren-
dered for the various options, and selected by the server as
required. Preferably, there are about twenty image compo-
nent files which form a composite image. Further, the image
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component files are preferably rendered 1n planes, with on
overlay plane obscuring portions of underlay planes.

The system may be used 1n conjunction with a recom-
mender or guide, which assists a user 1n formulating an aes-
thetically pleasing result. This functionality may be imple-
mented local to the user, at the server, or at another location.

For example, a user may define a color scheme for an event.
These colors are then used to define a theme for the aesthetic
design, which will generally include significant elements
having corresponding colors, themes, and possibly other ele-
ments with suitably contrasting, complementary, alternating,
or neutral colors. In addition, these elements are automati-
cally arranged 1n a suitable pattern and distribution of the
color or theme eclements, thereby achieving an optimal
arrangement or composition as relates to contrasting,
complementary or neutral colors. As a result, these elements
are suitably organized 1n a pattern of distribution to achieve a
complementary, contrasting, alternating or neutral color
scheme, thereby reducing the likelihood of color discordance
or color position asymmetry.

Further, the system preferably imposes various design con-
straints on the user to limit the scope of selections to a man-
ageable number. For example, the maximum number of color
choices presented may be less than the theoretical maximum
Likewise, arrangement of colored elements may be algorith-
mically determined rather than explicitly determined.

While a preferred embodiment of the invention 1s used for
the aesthetic design of a manufactured system, a similar
modular aesthetic design problem occurs 1n floral arrange-
ment design (natural or artificial ), and the present systems and
methods can be applied to this venue as well. Thus, for
example, a floral design may start with any of 10 standard
baskets, having placement locations for 24 tlower elements,
cach flower having a type, color (optional), stem length, and
position. For example, for each of the 24 positions, there may
be 25 different flower types, up to 12 different colors (e.g.,
carnations), 5 stem lengths. In theory, this leads to about
360,000 different combinations.

Another embodiment of the mvention 1s employed for
designing giit baskets. In this case, each element in the basket
preferably is visible, but various basket contents have ditfer-
ent shapes and sizes. Therefore, the basket area 1s divided into
a grid, with some overlap possible. Each possible content 1s
selected, with an orgamization optimizer to layout the con-
tents for feasible placement in the most visually pleasing
organization and spacing. In this case, a recommender may
provide complementary items, such as cheese and crackers,
or otherwise implement other design rules.

The present invention may also be used to model layouts of
other types of manufactured 1tems, such as cookie baskets and
displays, other baked goods, fruit displays, and the like.

In some cases, the range of subcomponents 1s not prede-
termined 1n the system, and therefore arbitrary objects (so
long as they are available 1n an appropriate data format) may
be available for selection by a user. Thus, instead of expressly
presenting all of the various options 1n menus and/or sub-
menus, a search engine may be provided for use within the
user 1interface to 1dentily and select optional elements. In this
embodiment, a user searches for elements, using words, col-
ors, topics/classifications, or the like, and receives a menu or
list of available options corresponding to the query. Typically,
the response to the query will include an image of the object,
and a retrieval of a record associated with a selected object
will include one or more graphics files or models which are
suitable for rendering, or to be rendered, within the user
interface.
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In some cases, the placement of the selected object within
the assemblage can be contemplated, and therefore the graph-
ics liles pre-rendered for ready use. On the other hand, the
assemblage may have an arbitrary shape and/or size, and the
user may select various other objects, so 1t may be difficult to
pre-render the graphic files. Therefore, a full three dimen-
sional model of the object, or at least 1ts exterior, 1s provided,
which 1s then used as necessary to generate the images to be
displayed on the user interface screen. It 1s noted that the user
interface may itsell support rendering of three dimensional
models, and therefore the pre-rendering step 1s optional.
Likewise, the search engine may be a cooperative system,
providing a dedicated client-server relationship, or the client
may search public search engines for the objects. Further, the
search function and model acquisition may also be
decoupled. For example, a user may search for objects to fill
a giit basket, e.g., cheese and crackers, and may then select
particular brands of cheese and crackers. After selecting these
objects, a second retrieval operation may seek specific
graphic or model files from a manufacturers or distributors
website. These may be defined, for example, by SKU or other
unambiguous code. The searched product subcomponent
may have a readable code that classifies the item by mgredi-
ents (such as sugar free or low carbohydrate) or by size
(number of ounces) or color or manufacturer, or country of
origin or other characteristics that the user may deem 1mpor-
tant in searching for components to create the desired virtual
representation and organization of the entire assemblage.
This search engine functionality also permits an interface to
various advertising subsidy systems, such as the Google
Adsense® system, and further permits e-commerce integra-
tion and referrer compensation and product sponsorship rev-
enue.

It1s therefore an object of the invention to provide a method
tor the aesthetic design of a modular assemblage, comprising
the steps of providing a client graphic user interface for
receiving an input for defining parameters of the modular
assemblage, and for presenting an 1image of the defined modu-
lar assemblage; communicating a code to a server represent-
ing the defined parameters; at the server, in dependence on the
communicated code, defining a set of graphic elements cor-
responding to the defined modular assemblage; communicat-
ing the graphic elements from the server to the chient; and
displaying, at the client, the graphic elements recerved from
the server to represent the defined modular assemblage.

It1s a further object of the mnvention to provide a method for
the design of a parametric aggregation of a plurality of dif-
ferent components, comprising the steps of providing a
graphic user interface for receiving an mput for defining
parameters of the parametric aggregation, and for presenting,
an 1mage of the defined parametric aggregation; 1n depen-
dence on the parameters, defining a layout of a set of graphic
clements representing a physical organization of the paramet-
ric aggregation; displaying the layout of the graphic elements
in the graphic user interface to represent the organization of
the parametric aggregation; recerving user feedback relating
to acceptance of the displayed layout; and storing information
defining the accepted displayed layout sufficient for physical
organization of the parametric aggregation in accordance
therewith.

It 1s a still further object of the mvention to provide a
method for the design of an arrangement of a plurality of
different components, comprising the steps of receving an
input from a user defining a selection of the plurality of
components, the defined plurality of components having
associated physical attributes; arranging the plurality of com-
ponents 1to a composition in dependence on their physical

10

15

20

25

30

35

40

45

50

55

60

65

4

attributes and an aesthetic criteria relating to the coordinating
of at least one of an appearance, predominance, and distribu-
tion of the plurality of various components; visually present-
ing at least one composition from a plurality of available
discrete layouts to the user; selecting, by the user, one of the
plurality of available discrete compositions; and generating a
description of the selected composition, the description being
adapted for implementation thereof as a physical composition
of the plurality of components.

Another object 1s to provide an arrangement of a plurality
of different components, designed by a method comprising
the steps of receiving an mput from a user describing the
plurality of components, each component having associated
physical attributes; proposing a composed arrangement of the
plurality of components in dependence on the physical
attributes of each component and an aesthetic critena relating
to a coordinating of at least one of an appearance, predomi-
nance and distribution of the plurality of components; visu-
ally presenting the proposed composition to the user; receiv-
ing at least one of a confirmation and a modification of the
proposed composition irom the user; and generating a
description of a confirmed composition, the arrangement
being physically manufactured in accordance with the
description.

It 1s a still further object to provide a computer readable
storage medium, having thereon mstructions for operating a
programmable device adapted to design an arrangement of a
plurality of different components, by performing the steps of
receiving an mput from a user defining a selection of the
plurality of components, the defined plurality of components
having associated physical attributes; arranging the plurality
of components mto a composition in dependence on their
physical attributes and an aesthetic criteria relating to a coor-
dinating of at least one of an appearance, predominance and
distribution of the plurality of components; visually present-
ing at least one composition from a plurality of available
discrete compositions to the user; selecting, by the user, one
of the plurality of available discrete compositions; and gen-
erating a description of the selected composition, the descrip-
tion being adapted for implementation thereof as a physical
composition of the plurality of components. The program-
mable device may store a history of user input and/or a history
of user interaction. The programmable device may also create
a user profile associated with a specific user.

A graphic user interface may receirve a user query for
communication with a remote search engine. The remote
search engine may respond to a user query with available
parameters, such as physical parameters, for at least one
component. A component may be defined by a plurality of
physical parameters. For example, the components to be
employed may be undefined at the imitiation of a session, and
the user may employ the search engine to select components.
On the other hand, one or more of the components may be
selected, and a search engine may be employed to provides
additional components which meet certain criteria appropri-
ate for the ensemble. The search engine may employ both
functional and aesthetic criteria to select components, and 1n
some cases, the components may be parametrically or incre-
mentally defined, according to functional and/or aesthetic
criteria. For example, color, size, weight, shape, ornamenta-
tion, type, complementarity with other components which
have been selected, or will be selected, may all be employed
to assist 1n defining the component or a set of components
from which a user may ultimately select. The plurality of
components may be, for example, of stmilar kind with respec-
tively different parameters. In many cases, a parametric
search engine query will set bounds on component param-
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eters, and therefore the response to the query should include
the actual parameters of the component or an aggregate set of
components. To the extent that aesthetic features are not
physical 1n nature, these features are also preferably returned
in the query. While an 1image of the component may be suit-
able, preferably, a model or encoded set of attributes (such as
an XML document) 1s provided, so that the ensemble can be
appropriately formulated from a plurality of components.

The search engine may comprise an index of items which
have not been prescreened or otherwise validated for use as
components (such as a regular Internet search engine), or a
may comprise catalog of available components which have
been screened or approved or selected as being appropriate.
The catalog or index may further comprise images of respec-
tive components and physical parameters thereof. For
example, a search query parameter may represent a visual
appearance of a component, such as a color or color scheme.

The graphic user interface may comprise a user-selectable
palette for mteractive modification of the components. The
graphic user interface may communicate through the Internet
(or other suitable network) with a server, and, for example, a
soltware construct may respond to a parametric code to gen-
erate a display of the layout of the graphic elements. Thus, for
example, the display of components 1s generated based on a
set of codes defining individual components or sets of com-
ponents, preferably along with logic which may be part of the
software construct which automatically arranges or aggre-
gates the components based on a set of rules, which may be
aesthetic and/or functional 1n nature. The software construct,
for example, runs locally on a user PC, on a server commu-
nicating through a network such as the Internet, or on another
system. The software construct preferably interfaces through
a graphic user interface, such as Microsoit Windows of Vista,
or through a web browser such as Internet Explorer 7 or
Firefox.

At least one of the plurality of components may be comes-
tible and/or perishable. Such 1items may have a limited shelf
life. In many cases, the ensemble 1s prepared ad hoc, and 1s not
intended to be an inventoried item.

The at least one composition may be automatically gener-
ated based on an aesthetic paradigm. Thus, for example, the
components may be arranged, or other elements of the com-
position defined, based on a set of rules or an algorithm or
another implicit or predefined scheme. This assists users 1n
obtaining a composition which meets certain design rules,
which may assure a desired aesthetic result or range. For
example, the composition may be generated based on an
automated algorithm sensitive to component color. More
broadly, the composition may be generated based on an auto-
mated algorithm sensitive to at least one of: a color of at least
one component, a dimension of at least one component, a
temporal or spatial coordination of at least two components,
a cost of at least one component, a visual relationship between
at least two components, a weight of at least one component,
and an availability of at least one component. With respect to
dimensionality and weight, the composition may have pre-
defined limaits. For example, a container or shipping box may
be predetermined, or a shipping class predefined, which sets
a limit on the composition. Therefore, each element within
the composition, and the aggregate set of elements, must meet
the limits. On the other hand, some parameters may be aes-
thetically constrained. For example, certain color combina-
tions may be preferred or undesirable. In other cases, a syn-
chrony (relating to a temporal coordination of component
system) and/or availability of elements may be considered.
For example, a fresh fruit basket should generally be designed
to employ concurrently available ripe fruits. Pricing and com-
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ponent pricing paradigm may also be relevant considerations.
For example, 1n a fixed price arrangement, components must
be selected (either individually or in the aggregate) which
meet the pricing presumptions. The components and
ensemble of components may have complementary attributes
which are preferably considered. Thus, a selection of one
component may influence the selection of another, such as
cheese and crackers, or wine and wine glasses. The coordi-
nation, as discussed above, may include color, shape, size,
weight, and the like.

A number of available compositions may be constrained 1n
accordance with predetermined selection criteria. Thus, one
aspect of the invention intentionally limits the available selec-
tions, and does not permit an unrestrained choice space. On
the other hand, 1n the case of a search engine which responds
to a user search engine query, which may search for items
which may have been previously unknown, the choice space
may be arbitrarily large.

The components are not limited to comestible or perishable
goods, and for example, may include electronic devices.

BRIEF DESCRIPTION OF DRAWINGS

For a better understanding of the invention as well as other
objects and further features thereof, reference 1s made to the
following detailed description to be read in conjunction with
the accompanying drawings, wherein:

FIGS. 1-7 show various states of a client user interface
screen according to a preferred embodiment of the invention.

FIG. 8 shows a schematic diagram of a preferred embodi-
ment of the system.

PR

L1
]

ERRED

DETAILED DESCRIPTION OF THE
EMBODIMENTS

The decorative end closure preferably comprises a pom-
pom, and more preferably a pom-pom having floral charac-
teristics. The tloral pom-pom provides an aesthetic similarity
to a cut flower when attached to a hollow elongated member,
and when a plurality of decorative containers arranged
together provides an aesthetic substitute for a floral bouquet
or centerpiece. Pom-pom decorative elements may also
invoke other aesthetic significance. The pom-pom preferably
has a set of apical rnibbons extending therefrom, for example
6 ribbons, which may be the same or different colors.

A transparent elongated tube supports the pom-pom, and 1s
filled with various materials, such as candy, nuts, or dried
truit, confetti, colored or flavored liquids or powders such as
cosmetics, cookies, fabric, cigars, feathers and other decora-
tive or consumable elements. The contents of the tube may be
formed 1n layers, for example 6 layers over a one foot length.
A spiral ribbon may encircle the tube. A number, for example
ten, of the pom-poms are supported 1n a base. Each pom-pom
can theoretically be different, alternating 1n a pattern or com-
prising the same color 1n every position, based on a number of
assumptions.

The present provides software generating a human com-
puter user interface, along with other relevant software that
makes 1t possible to create virtual representations of a custom
manufactured product over the internet or locally (1n this case,
a candy centerpiece), which can then be manufactured
according to the exact specifications defined by the client.
This “direct-from-design-to-manufacturing” process 1s based
on a code, representing the design created by the user, which
1s readily translated into a design layout. For example, the
code may be human readable, to permit a non-automated or
semi-automated assemblage system, or a fully automated
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system may be implemented. When the design space 1s lim-
ited, preferably the limiting presumptions are applied to pro-
vide an even or distributed result. Thus, if there are ten pom-
poms, the color space may be limited to 5 options, such that
there are a minimum of two pom-poms of each selected color.
IT 1t 1s desirable to assist 1n assigning various colors to pos-
sible positions in the array, then the pom-poms may be auto-
matically dispersed over the arrangement, based on a pre-
sumption that a concentration of a particular color 1n one
location 1s desirable or undesirable. As the number of colors
of pom-poms 1s increased, the arrangement 1s organized and
reorganized to provide a proper distribution of the pom-pom
colors.

The system preferably operates using an Internet commu-
nications system, wherein a client system uses a web browser
and optionally plug-in software, such as Macromedia Flash
player, using a simple control panel interface that 1n various
steps completes the design. A preferred interface 1s shown 1n
FIG. 2. The client communicates with a server system. Exem-
plary code for the server software 1s provided in a source code
appendix, attached hereto and expressly incorporated herein
by reference. The server architecture 1s represented in FIG. 1.

A preferred architecture for the product to be designed, and
the graphic representations thereot, breaks the product down
into suilicient components and subcomponents to actually
make 1t a custom-made product, and not just a selection from
a few standard options. If there are only five options total, a
parametric design system 1s superfluous.

A preferred “design tool” has a control panel with colored
buttons that allow the user to select different colors for dif-
ferent sub components. The resultis a centerpiece completely
customized, with permutations calculated to be beyond qua-
drillions 1n number.

The preferred system supports the adding of color on a
subcomponent basis, which includes increasing the {ire-
quency ol subcomponents with certain colors or decreasing
the frequency of subcomponents of another color 1n distrib-
uted patterns of contrasting, complementary, neutral or, alter-
nating colors, or colors selected by the user according to their
own preference. In addition to increasing or decreasing ire-
quency of elements with a certain color, different subcompo-
nent elements may be spatially repositioned to more realisti-
cally create a balance of colors. In other words, 11 we want to
add more black pom-poms to the bouquet, the program
knows, aesthetically speaking, to organize the black pom-
poms 1n a random looking array so that all the black pom-
poms are not just on one side of the bouquet. This has appli-
cations in virtual flower arranging and gift basket arranging as
well.

The system supports online designing products from
“scratch,” e.g., assembling components and subcomponents
into a complete unit to the customer’s liking. In order to
properly represent the assemblage, a three dimensional
model representation of each element or sub-element 1s pro-
vided, often achieved by automated rendering software. One
of the requirements of this three dimensional model 1s that 1t
visually represent what each subcomponent would look like
if 1t were placed 1n different x, v and z coordinates 1n the
arrangement (array). All these possible positions would be
modeled and a file would have to be made for each component
in each position in every possible color to have maximum
design possibilities. This leads to the creation of hundreds, or
even thousands of colored and spatially positioned subcom-
ponent files. Of course, 1t 1s also possible to render the com-
ponents or the entirety in real time, but this approach 1s
computationally expensive, and difficult to scale. That 1s, the
number of simultaneous users would be substantially limaited.
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In contrast, the pre-rendered component files are readily
called through a server file system, based on a translation of
the arrangement code received from the client software, thus
potentially supporting a large number of simultaneous users
and also minimizing the download time.

It 1s noted that, 1n some cases, it may be desirable to
communicate a three dimensional model to the client, includ-
ing each component. This architecture permits client-side
rendering of various views and lighting conditions.

Each image of every component in possible positions 1s
assigned to a graphic file, such as a “.png” file, which allows
suificient transparency or opacity properties that layers can be
built up from the components. These layers have to be
mapped to make sure that files representing the objects closest
to the viewer are on top of the layers further away.

A control panel 1s provided to manipulate these layers of
subcomponent image files 1n accordance with algorithms that
define the aesthetics of the end product. For example, 1n a
preferred embodiment, when the client requests to have two
different color pom-poms, the program reorganizes the pom-
poms accordingly to a distributed pattern. When a third color
pom-pom 1s added to the mix, such as 1n a red, white and blue
bouquet, then the pom-poms are again reorganized. And
when a fourth color pom-pom 1s added, once more all the
pom-pom colors for each position are reorganized again to
reflect a predetermined parameter of color balance that 1s
desirable. Alternatively, the system could be requested to
allow more user control over exact positioning.

Using similar principles to design a virtual gift basket, we
take 1nto consideration the three dimensional special require-
ments of each product in the gift basket as well as the optimal
aesthetic look—should all the tall items be on one side of the
basket or should they be arrayed according to some other
principle?

The system also preferably calculates which type and class
of subcomponents are added and how that will affect cost,
shipping, weight, etc. The design software therefore prefer-
ably interfaces with e-commerce software, to facilitate cost
estimation and ordering.

Another possible feature of the preset system provides
subcomponents which are of suflicient granularity to allow
for the user to achieve gradual changes as opposed to visually
sudden graphic color changes. This kind of control 1s referred
to as color blending or subcomponent feature accrual when
applied to shape and size of the composited component.
According to an embodiment of the present invention, the end
user 1s provided with color blending control, which means
that by mampulating subcomponents the user can affect gra-
dation of color changes as opposed to a discrete color choice.
Advantageously, the user may be provided with a user inter-
face element which acts like an analog control for example a
slider or knob, to adjust the value(s), which are then inter-
preted by the system to define the blending, length or size.
The mterpretation of the input control need not be linear, and
therefore logical elements may be provided to assist the user
in formulating aesthetically pleasing results while reducing
the interface complexity and decision-making complexity.

The method according to a preferred embodiment of the
invention 1s as follows:

Subcomponents are identified that can vary by pattern of
color, shape, position, composition, mixing, blending, tim-
ing, quantity and other factors that can be distributed 1n a
pattern that affects the overall product appearance, shape,
composition, and other factors. For example, pom-poms can
be arranged 1n any available color 1n any of several defined
positions. Initially, all the pom-pom subcomponent elements
may be presented in the same color or some other 1nitial state
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as defined by the system such as a default color composition
or a saved version of the user’s choice. Additional color
pom-poms can be itroduced, and the system will have to
accommodate this new color into the pattern. Similarly, 1f one
or more pom-pom colors are itroduced, the system must
accommodate those added colors 1n a new pattern that takes
into account the design logic that 1s defined for the aggregated
product.

Patterns can also be created by breaking down a sub ele-
ment, like tassels (e.g., apical ribbons), into component parts
which are combined together to produce the desired overall
aifect 1n the subcomponent. In order to simplily the user
interface, and to impose design constraints, some aspects of
the design are constrained by the system, for example 1n a
manner designed to achieve an aesthetically pleasing result.
For example, an even distribution of elements throughout an
arrangement may be preferred over one which 1s asymmetric
or polarized.

In this way, all like subcomponents (e.g., tassels combina-
tions ) can be created from combining layers of subcomponent
clements which create a composite. For example, each tassel
subcomponent element can specified for a specific color.
There are six separate subcomponent tassel elements that
comprise the entire tassel assembly. By layering into multiple
subcomponents that are composite, a degree of color control
that 1s referred to as color blending.

For example, all si1x layers can be roval blue. Or 1f we wish
to introduce a splash of white, we can choose to make one of
the layers as white. And then if we want more white, we can
change another of the six blue layers white. Such a system
requires a way ol changing one subcomponent element at a
time.

A feature 1s provided that allows all the subcomponent
clements to be set or reset at once to a particular color or
teature, as well as being able to fine tune the composite by
selecting individual layers for change, for example, features
such as color, shape, position, quantity etc., may be set or
reset.

The patterns are affected by the distribution and balance of
colors as different color pom-poms or subcomponent ele-
ments are added to the mix. The overall appearance of the
aggregated product 1s affected by changes i subcomponent
patterns. Separate subcomponents are placed 1n different lay-
ers, facilitating their rendering and display through the
graphic user interface. For example, 8-12 layers may be pro-
vided for pom-poms; one layer for each position. Each layer
1s populated by a graphic component {ile, selected from ones
rendered 1n a particular color, and specific for a particular
position 1n the arrangement.

Subcomponents are separated into small subcomponent
clements, where possible, to create even more variability 1n
the final aggregated product.

For example, the preferred embodiment provides a formula
of 36 subcomponent tassel elements, six in each layer. The
finer the definition, the more control over the final aggregated
product.

For the candy, a maximum of two colors per tube was
imposed as a limitation. These include bottom layer candies,
top layer candies and tubes with candies of all one type. It 1s
also possible to mix the candies, rather than to layer them.

A projection of athree dimensional model of each subcom-
ponent, rendered 1n each color option and position, 1s created
and stored. The server software selects appropriate stored
files for communication to the client. Images files may have
transparent or semitransparent portions, and employ image
formats such as “.png”.
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The stored files have an encoded filename, allowing the
server to specity the desired files by their parametrically
encoded filenames.

The client defines an arrangement by way of a code, which
defines every selected option. Preferably, this code 1s human-
readable, and employs 1-3 characters to represent every
attribute. Blank attributes are indicated by “X”’s. The code, 1n
addition to being usable by the server to define the image
components, may also be used to define the manufacturing
parameters, and by an e-commerce engine to permit pricing
and ordering.

Various logic modules may be designed for organizing,
reorganizing, positioning, and repositioning subcomponent
or subcomponent elements 1nto an arrangement of layers that
adhere to the design instructions of the user through the
interface, as well as possibly organizing, reorganizing, posi-
tion and repositioning subcomponents and subcomponent
clements according to a pre defined logic that optimizes char-
acteristics important to the final aggregated product such as
color balance or color harmony, relative position of subcom-
ponents, and mimimization of aesthetic or positional or other
conilicts between elements that can occur when no logic 1s
applied.

A database of arrays 1s created for holding subcomponent
and subcomponent element files for the purpose of being
mampulated by the design logic modules. The database
remembers what was created by a user, so that changes can be
saved. If desirable, a system of having a user login and pass-
word 1s implemented whereby the server can record the status
of a user session. User attributes such as name, email address,
name of design or other user or design information are thus
cnabled. Likewise, a method of tracking designs, design
updates and changes, and designer activity 1s also enabled. A
system of administering the various users may be imple-
mented whereby an administrator can allow or disallow
access to the system, or various features thereolf, by users
according to date, class of user, such as a party planner or end
user or other parameters made available to the administrator.
In addition, such an administrative tool can allow the admin-
1strator to manage user accounts, view designs created by
users, record or monitor changes, customer orders, updates,
patterns of use, and other tools to enable an administrator to
comprehensively oversee and monitor system usage. This
tool further permits pricing and discounts to be dependent on
a user 1dentity or classification.

The system can also be enabled to communicate with an
inventory—type database that can automatically advise the
server as to which component or subcomponent color ele-
ments are currently available. In the preferred embodiment,
the component or subcomponent elements which are not
available are removed from the menu or color selections
available to the user i1n the interface. Likewise, if certain
combinations are already 1n mventory, these may be differ-
entially priced as “catalog” instead of “custom”.

The system permits calculation of costs, availability, pro-
duction time and other factors relevant to the production and
purchasing of the assembled product. The information may
be efficiently communicated to a factory, assembly area or
warchouse, to {facilitate manufacturing and coordinate
between the various centers within the production process.

FIGS. 1-7 show an arrangement of components in a base.
Each component includes subcomponents, which comprises
a pompom 1, having tassels 2, supported by a tube 7, contain-
ing candy 8, encircled with aribbon 4. The base S may also be
decorated 6, and supports the components in a predefined
arrangement. A graphic user interface 1s represented 1n the
bottom of FIGS. 1-7. A color palette 8 provides color choices.
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For example, a user selects a pompom 1 color 9, a tassel 2
color 10, acandy 3 type and color 11, aribbon 4 color 12, and
a base decoration 13. The pompom 1, tassel 2, and candy 11
can each have multiple concurrent selections. For example,
the tassels 2', 2", and 2™ (shown 1n FI1G. 6) are each a different
color. After selecting a feature and a respective attribute, the
user selects the “save” function 14, which transmits a code to
a remote server representing the selection. In some embodi-
ments, a map function may be employed which 1s remotely
interpreted to indicate the location of the user interaction with
a graphic.

FIG. 1 refers to an arrangement of the plurality of the
components and their constituent subcomponents in an initial
state presentation of the composition. The 1mitial state can be
defined by at least one of: user attributes, user preferences,
aesthetic paradigms and physical attributes. Once an mitial
state 1s presented, the plurality of components can be re-
ordered globally using a palette based design system. The
user selects a feature from the graphic user interface, and an
attribute. For example, in FIG. 2, the user selected purple
tassels 2' on an 1ridescent white pompom 1, and since these
were singular selections, all of the pompoms and tassels have
the same color scheme. With these selections, the attributes of
the other features remain constant. Subcomponents, such as
the pompoms 1, 1' can be automatically re-positioned 1n the
composition, such as 1n FIG. 3, based on sensitivity to color
where the pompoms 1, 1' are distributed spatially and visually
according to an aesthetic paradigm. Distribution can also be
sensitive to, for example, size, price, weight, synchrony, bal-
ance and other physical and visual attributes.

Of the plurality of components, some categories of com-
ponents can be coordinated by a class of features, such as
ribbons 4 as referred to 1n FIG. 4 or in concert with other
classes of components such as the tassels. The plurality of
components may contain, as one of their elements, comes-
tible 1tems such as candy 3', which as shown in FIG. 5 are after
dinner mints 11, that can be defined and arranged parametri-
cally, for example based on type and color combinations. In
this example, more than one comestible 1tem may be com-
bined together to create unique blended combinations. The
combinations can be replicated globally throughout similar
tubular components as shown.

The entire composition can be arranged based on a presen-
tation context such as a theme or overall packaging, unifying
packaging and containers can be organized based on prefer-
ence Irom the selectable palate. The base 5 element 1s select-
able based on 1ts color or decoration 13. It can also be adapted
automatically according to contextual information such as
room presentation.

The parametric arrangement of the plurality of components
may be coordinated according to the appearance, predomi-
nance and distribution of the components. The tassel 2', 2",
2™ features of different instances of a respective component,
as shown 1 FIG. 6, may concurrently have a plurality of
different colors, or a single instance of a respective compo-
nent 2', 2", 2" may have a plurality of colors 10, 10', 10", as
shown in FIG. 7, based on different selectable colors sensitive
to color pre-dominance for creating a blended color compo-
sition. Based on an automated arrangement algorithm, each
component may be different from the others, or there may be
sets of components of differing types.

While there have been shown and described preferred
embodiments of a centerpiece assembly simulating floral
bouquet 1n accordance with the mvention, 1t will be appreci-
ated that many changes and modifications may be made
therein without, however, departing from the essential spirit
thereof.
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What 1s claimed 1s:

1. A method for the design of a parametric aggregation
having a set of parameters defining at least one parameter for
cach of a plurality of components, comprising;:

(a) automatically defimng, with an automated processor,

the set of parameters;

(b) composing, by the automated processor, a layout of a
set of graphic elements representing a physical organi-
zation of the plurality of components, selectively distrib-
uted 1n dependence on the set of parameters and logic
which selects a possible layout of the physical organi-
zation of the plurality of components;

(¢c) communicating a first file which represents the physical
layout to a browser for display through a graphic user
interface;

(d) recerving an input, changing the set of parameters com-
prising at least a change 1n a number of components
having a first color with respect to components having a
second color, the first color being different from the
second color, which parametrically alters at least one of
the components of the parametric aggregation;

(¢) 1n dependence on the mput, automatically recompos-
ing, by the automated processor, the layout of the set of
graphic elements representing a changed plurality of
components having a changed physical organization,
selectively distributed in dependence on the changed set
of parameters and the logic which selects a possible
layout of the physical organization of the changed plu-
rality of components, defining a relative positioning of
the plurality of components having the first and second
colors, wherein the physical organization and changed
physical organization provide at least one of: a respec-
tively different represented physical position of at least
one unchanged component, and a change 1n a number of
at least one component; and

communicating a second file which represents the changed
physical organization to the browser for display through
the graphic user interface.

2. The method according to claim 1, wherein the graphic
user mterface recerves a user query, turther comprising com-
municating information corresponding to the query to an
Internet search engine, and receiving a response irom the
Internet search engine comprising parameters for at least one
component.

3. The method according to claim 2, wherein the search
engine comprises a catalog of available components and com-
prising images of respective components and physical param-
eters of respective components.

4. The method according to claim 1, wherein the logic
responds to the input by selectively rearranging a distribution
of components having different colors within the physical
organization.

5. The method according to claim 1, wherein the logic
selects a possible layout defining a relative positioning of the
plurality of components having respectively ditierent colors,
selectively arranged 1n dependence on a symmetry of distri-
bution of at least one of complementary and contrasting
respectively different colors.

6. The method according to claim 5, wherein the logic
comprises predefined logic to select a possible layout defin-
ing an alternation of components having different colors.

7. The method according to claim 1, wherein the first and
second files each define a user-selectable palette for interac-
tive modification of a selection of the components, through
the graphic user interface.

8. The method according to claim 1, further comprising
communicating the first and second files occur through the
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Internet, the first and second files being configured to be
processed by a web browser which responds to a parametric
code within the first and second files to generate a display of
the layout of the graphic elements.

9. The method according to claim 1, wherein the logic
comprises at least one predefined predominance rule for con-
trolling a relative predominance of components having dif-
terent colors.

10. The method according to claim 1, wherein the logic
comprises at least one predefined symmetry rule for control-
ling a symmetry of the layout with respect to components
having different colors.

11. A method for the design of an arrangement of a plurality
of components, comprising the steps of:

(a) recerving an input from a user defining a selection of the
plurality of components, the defined plurality of com-
ponents having associated physical attributes compris-
ing at least a color of a respective component;

(b) automatically arranging the plurality of components,
using an automated processor, mto a composition in
dependence on at least their respective color and an
aesthetic logic, comprising at least one predefined sym-
metry rule which coordinates at least a distribution of
respective colors of the plurality of components;

(c) visually presenting the automatically arranged compo-
sition to the user:;

(d) recerving an input which modifies at least one physical
attribute comprising at least a color of at least one com-
ponent;

(¢) automatically rearranging the plurality of components
into a revised composition, using the automated proces-
sor and the aesthetic logic, comprising the at least one
predefined symmetry rule, 1n dependence on the physi-
cal attributes of the plurality of components and the
received mput;

(1) visually presenting the automatically rearranged com-
position to the user; and

(g) storing a description of the revised composition, the
stored description being adapted for implementation
thereol as a physical composition of the plurality of
components.

12. The method according to claim 11, wherein at least one
of the plurality of components comprises a colored comes-
tible product.

13. The method according to claim 12, further comprising
fabricating the revised composition based on the stored
description.

14. The method according to claim 11, wherein the at least
one physical attribute further comprises a component type.

15. The method according to claim 11, wherein the com-
position 1s automatically arranged 1n a symmetrical arrange-
ment based on the aesthetic logic, which 1s sensitive to at least
one of a complementarity and a contrast of respective color of
at least two components.

16. The method according to claim 11, wherein at least one
component comprises a candy having a color selected from a
plurality of available colors.

17. The method according to claim 11, wherein the
received mput from the user comprises a search engine query
which 1s communicated to an Internet search engine, further
comprising recewving a response from the Internet search
engine to the search engine query comprising an identifica-
tion of at least one component and a set of physical attributes
associated with the at least one component.

18. A method for the interactive design of an aesthetic
arrangement of a plurality of components according to a set of
parameters and logic represented by a plurality of instructions
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stored on a non-transitory medium for execution by an auto-
mated processor defining a distribution of respective ones of
the plurality of components of similar type and of at least two
different colors, wherein the set of parameters selectively
defines a number of components of a respective color, and the
logic selectively defines a distribution within the aesthetic
arrangement of the components of each respective color,
comprising;

(a) defiming an initial set of parameters representing an
initial set comprising a plurality of components of simi-
lar type and of at least two different colors;

(b) automatically composing a set of graphic elements
representing an initial aesthetic arrangement, according
to the 1nitial set of parameters and the logic;

(¢) communicating a first file which represents the 1nitial
aesthetic arrangement to a browser for presentation to a
user;

(d) receiving a user mput comprising a modification of a
color of at least one component of the 1nitial aesthetic
arrangement, resulting 1n a modified set of parameters;

(¢) automatically recomposing the set of graphic elements
representing a modified aesthetic arrangement, accord-
ing to the modified set of parameters and the logic, the
modified aesthetic arrangement differing from the initial
aesthetic arrangement 1n at least one of a repositioning
within the modified aesthetic arrangement of at least one
component having a first color, and a replacement within
the modified aesthetic arrangement of at least one com-
ponent having a first color with at least one component
having a second color, with respect to the 1imitial aesthetic
arrangement; and

(¢) communicating a second file which represents the
modified aesthetic arrangement to a browser for presen-
tation to a user.

19. The method according to claim 18, wherein each com-

ponent comprises a pompom.

20. The method according to claim 18, wherein each com-
ponent comprises a tassel.

21. The method according to claim 18, wherein each com-
ponent comprises a confection.

22. The method according to claim 18, wherein each com-
ponent comprises a comestible.

23. The method according to claim 18, wherein each com-
ponent comprises at least a confection and a container for a
confection, wherein the set of parameters defines a respective
color associated with a respective confection and with each
respective container for each respective component.

24. The method according to claim 23, wherein each con-
tainer comprises a transparent wall displaying the confection
and a colored decorative member.

25. The method according to claim 18, turther comprising,
automatically guiding the user relating to the modification of
the color based on at least one predefined aesthetic rule.

26. The method according to claim 18, wherein the logic
defines a symmetric aesthetic arrangement.

277. The method according to claim 26, wherein the logic
defines a visually complementary aesthetic arrangement.

28. The method according to claim 26, wherein the logic
defines a visually contrasting aesthetic arrangement.

29. A non-transitory computer readable storage medium,
having thereon instructions for controlling a programmable
device to perform a method for the iteractive design of an
aesthetic arrangement of a plurality of components according
to a set of parameters and logic represented by a plurality of
instructions stored on a non-transitory medium for execution
by an automated processor defining a distribution of respec-
tive ones of the plurality of components of similar type and of
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at least two different colors, wherein the set of parameters
selectively defines a number of components of a respective
color, and the logic selectively defines a distribution within
the aesthetic arrangement of the components of each respec-
tive color, comprising:

(a) defining an 1nitial set of parameters representing an
initial set comprising a plurality of components of simi-
lar type and of at least two ditierent colors;

(b) automatically composing a set of graphic elements
representing an initial aesthetic arrangement, according,
to the 1nitial set of parameters and the logic;

(c) communicating a first file which represents the mitial
aesthetic arrangement to a browser for presentation to a
user;

(d) recerving a user input comprising a modification of a
color of at least one component of the 1nitial aesthetic
arrangement, resulting 1n a modified set of parameters;

(e) automatically recomposing the set of graphic elements
representing a modified aesthetic arrangement, accord-
ing to the modified set of parameters and the logic, the
modified aesthetic arrangement differing from the maitial
aesthetic arrangement 1n at least one of a repositioning
within the modified aesthetic arrangement of at least one
component having a first color, and a replacement within
the modified aesthetic arrangement of at least one com-
ponent having a first color with at least one component
having a second color, with respect to the imitial aesthetic
arrangement; and

(¢) communicating a second file which represents the
modified aesthetic arrangement to a browser for presen-
tation to a user.

30. A method for the design of a parametric aggregation,
having a set of parameters defining at least one parameter for
cach of a plurality of components comprising a component
color, comprising;:

(a) automatically defining, with an automated processor,

the set of parameters;
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(b) composing, by the automated processor, a first layout of

a set of graphic elements representing a physical orga-
nization of the plurality of components, selectively dis-
tributed in dependence on the set of parameters and logic
and being responsive to differences 1n respective coms-
ponent color, which selects a possible layout providing a
selectively distributed arrangement of the plurality of

components;

(¢) communicating a first file which represents the first

layout to a browser for display through a graphic user
intertace;

(d) recetving an input, changing the set of parameters,

which parametrically alters at least one of the compo-
nents of the parametric aggregation to change at least a
frequency of occurrence of components having a first
color and resulting 1n a plurality of components having,
at least two different colors, to produce a changed plu-
rality of components;

(¢) 1n dependence on the mput, automatically recompos-

ing, by the automated processor, to produce a second
layout of the set of graphic elements representing the
changed plurality of components having a changed
selectively distributed arrangement, wherein the
changed plurality of components comprises a change 1n
at least the number of components having a respective
color and having components having at least two differ-
ent colors, selectively distributed in dependence on the
changed set of parameters and the logic, the selectively
distributed arrangement being responsive to differences
in respective component colors, to provide a respec-
tively different selectively distributed arrangement for at
least one component of the plurality of components with
respect to the first layout; and

(1) communicating a second file which represents the

changed physical organization to the browser for display
through the graphic user interface.
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